Development and optimization of solid self-nanoemulsifying drug delivery system (S-SNEDDS) using Scheffe's design for improvement of oral bioavailability of nelfinavir mesylate.
The present research was aimed at development and evaluation of self-nanoemulsifying drug delivery system (SNEDDS) for improving bioavailability of nelfinavir mesylate (NFV), a protease inhibitor exhibiting pH dependent solubility and variable oral bioavailability. Maisine 35-1, Cremophor RH-40, and Labrasol were identified as oil, surfactant, and co-surfactant that had best solubility for NFV. Scheffe's mixture design was used to optimize the amount of components in liquid self-nanoemulsifying drug delivery system (L-SNEDDS) by taking their amounts as independent variable, whereas globule size, drug loading, and percent transmittance were taken as dependent variable. Optimized NFV-L-SNEDDS was then adsorbed on Neusilin US2 to form solid self-nanoemulsifying drug delivery system (S-SNEDDS). NFV loaded L-SNEDDS and S-SNEDDS were characterized for various physicochemical properties, and solid-state properties were determined through differential scanning calorimetry, X-ray diffraction, and scanning electron microscopy studies. In vitro dissolution using simulated gastric fluid and simulated intestinal fluid, ex vivo drug release study, and in vivo study were performed for pure NFV and NFV-S-SNEDDS. NFV-S-SNEDDS showed more than 90 % drug release in 20 min during drug release studies irrespective of pH of the dissolution medium. In vivo study revealed significant difference between release of NFV from suspension and NFV-L-SNEDDS and NFV-S-SNEDDS when given to rabbits (p < 0.001). NFV-L-SNEDDS and NFV-S-SNEDDS were subjected to stability study as per ICH guidelines, and NFV-S-SNEDDS was found to be stable during the period of study. S-SNEDDS could serve as a potential drug delivery system for NFV.